Introduction
In previous investigations about the water balance of Lake Titicaca [19, 20, 22] it was shown that the yearly and interannual variations are mainly influenced by the precipitation regime. With the analysis of the level fluctuations consequently one also gets an insight into the variations of the general circulation of the atmosphere in this region. In that manner Kessler [20, 21] was already able to demonstrate a connection between upper air data and lake levels. In the summer rainy season the Altiplano lies within the region of the tropical easterlies. The winter drought is determined by the position and intensity of the subtropical westerly jet stream.
Data
In a previous spectral analysis [11] the monthly gauge readings of the lake level at the end of each month for the years 1914 to 1974 were used. The result had remained unsatisfactory since the spectrum did not even show the easily visible cycles of the time series with periods greater than 1 and less than 20 years. By theoretical reasoning and by carefully checking the data Kiinzel [23] has demonstrated that the sampling theorem had been partially disregarded. In the present study the time series of the yearly rise of the lake level is analysed (see Fig. 1 [year] 
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Maximum Entropy Spectral Estimation
Be Xt a discrete-time, wide-sense stationary, ergodic-mean, ergodic-covariance, real stochastic process and At the constant time interval. Moreover be X' = (X 1 ,. . ., X m +1 ) the random variables of Xt and x ' = (x 1 , . . ., xm + 1) their realizations, 'denoting transposed. The entropy of X' is defined as
where f(Lc ' ) is the joint probability density function of X'. Be X -N (E, X) 
where in (1) the constant c is set to (2 it -e) 2 [30] and det { • } denotes determinant. The spectral density S (f) is determined by the entropy rate of (2) 
(m = 0, . . ., mmax)
The filter order m which minimizes the above criteria points to the correct order. In general FPE and CAT lead to reasonable results in small sample cases [6] . Nevertheless is any filter order selection uncertain.
It is well known that the position of the spectral peaks is somewhat dependent on the initial phase when using the Burg algorithm, the phase dependency being most pronounced in the case of truncated sinusoids with high signal to noise ratio (SNR 
Results
The relative spectral density of the time series of Fig. 1 clearly shows two peaks with periods of 10.6 and 2.4 years (see Fig. 2 ). A very weak peak with a period of 4.7 years is also indicated. A performed significance test which is described in [28] gave significant results on the 95% level for the intervals 7.6 < 10.6 < 14.2 years and 2.2 < 2.4 < 2.5 years. White noise was assumed as the background spectrum, which seems reasonable from Fig. 2 . The performed test is based on the assumption that the maximum entropy spectral density estimates are asymptotically distributed normal. The precise mathematical conditions for the validity of this assumption are given by Berk [7] in his theorem 6. An important condition is the flatness of the model spectrum. The SNR (8) can serve as an indicator of the flatness since it is the ratio of the arithmetic mean to the geometric mean of the model spectrum [26] . The SNR is close to unity in the presented case (see below) so we feel that the reality of the spectral peaks can be judged by this test. But it must be stressed that in general the performed test can give no more than vague hints; there is no consensus of opinion in literature about the distribution of the maximum entropy spectral density estimates and there is no one-to-one correspondence between spectral peak height and power [5, 24] . Recently Newton and Pagano [27] derived simultaneous confidence bands using Scheff6 projections. We intend to incorporate these confidence bands into our algorithms. Some information shall be added which in the opinion of the authors should be present in any published maximum entropy spectral estimation. Since the main drawback of this method is still the absence of an adequate significance test procedure this information can give hints about the reliability of any presented spectral density. The upper limit mmax might be too large but is still below the critical filter order [38] . The order selection 0 of OBD is probably caused by the small number of data points and the low signal to noise ratio. The analysis shows that the level fluctuations of Lake Titicaca and the relative sunspot numbers have a spectral peak with a similar period. Further analysis conducted by Ktinzel [23] on the time series of the sunspot numbers for the same period showed a prominent peak with a period of 10.1 years. Unfortunately it is not yet clear to which physical linkage a possible sunspot number-atmospheric circulation association can be attributed. But there are hints for a connection between sunspot numbers and tropopause height in the tropics. Stranz [34] and Cole [12] found out that the tropopause was higher in years of solar maximum compared to minimum. Since the tropopause is generally considered to mark the upper limit of convective activity of the lower atmosphere the idea is near at hand that the compression of the troposphere could result in a higher precipitation activity. Investigations about the connection between tropopause height and precipitation amount on the Altiplano are in preparation. The peak at 2.4 years [25] can be associated with the stratospheric quasibiennial wind and temperature oscillations (QB0) in the tropics [14, 171. Further investigations are planned to enlighten the connections between stratospheric wind and temperature oscillations and the precipitation regime within the region of the Altiplano. As Cole [12] has shown to be probable there also is a connection between the quasi-biennial oscillation and the variation of tropopause height. The very weak peak at 4.7 could be a hint to the El Nirio phenomenon. But it was pointed out earlier that a close relationship between the El Nirio phenomenon and the level fluctuations of Lake Titicaca could not be observed as yet.
